. Record Display Form ^ ^ 

, Page 1 of 1 

f ^'"St Hit J Previous Doc Next Doc Go to Doctf 




Ll: Entry 3 of 8 ^wpi ^eb 8, 20( 

DERWENT-ACC-NO: 2002-376422 
DERWENT-WEEK: 200241 

COPYRIGHT 2005 DERWENT INFORMATION LTD 

minnf;i.?^^°'^^^°''/^^'" ^'''^^''^ treatment method used during semiconductor device 
~Ten:\7rZT^^^^^^ ''''''' ^''^^ ^ ^^^^ 

PRIORITY-DATA: 2000JP-0219562 (July 19, 2000) 

.8e8«^ Sheeted \.'Se^<:kMi | '^*_J 

PATENT- FAMILY: 

PUB-DATE ,, LANGUAGE PAGES MAIN-IPC 

n JP 2002043284 A February 8, 2002 007 H01L021/3065 

INT-CL (IPC) : HOI L 21/28; HOI L 21/3065; HOI L 21/3205; HOI L 21/3213; HOI L 29/43 

ABSTRACTED- PUB-NO: JP2002043284A 
BAS 1 C-ABSTRACT : 

NOVELTY - A silicon deposition film is processed using hydrogen bromide (HBr) anrf 
xfo"5-30%' °' Chlorine gas and oxygen gas. The mixing' rLe of ox;;rand"'l;rJne 

USE - For performing etching process of silicon deposition film on surface of 
semiconductor element used during semiconductor device manufacture. 

JSI'^Iasma'et'h'''^' °' """^P" '^^^ electrode pattern is protected during 

accuricj treatment is performed with high ' 

DESCRIPTION OF DP 
etching process. 



accuracy 

eJcSr™ "L™^'^' - » View Of the pUs™a 



Previous Doc Ne?ct Doc Go to Doctf 



http://westbrs:9000^in/gate.exe?f^doc&state=lci8ij.2.3&ESNAME=REV&p_Message=&p_ 4/13/05 



iSearching PAJ 



1/2 ^—v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-043284 
(43)Date of publication of application : 08.02.2002 



(SDlntCL 




H01L 21/3065 
H01L 21/28 
H01L 21/3213 
H01L 21/3205 
H01L 29/43 




(21)Application number ; 


: 2000-219562 


(7t)Applicant 


: HrrACHI LTD 

HfTACHI KASADO ENG CO LTD 
HITACHI INDUSTRIES CO LTD 


(22)Date of filing : 


19.07.2000 


(72)Inventor : 


SAKAGUCHI MASAMICHI 
SATTO TAKESHI 
KIKKAI MOTOHIKO 
YAMAMOTO NAOHIRO 



(54) STACKED FILM SURFACE TREATING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stacked film 
surface treating method capable of treating a stacked 
silicon film with anisotropy and high precision when 
treating it with a plasma etching device. 
SOLUTION: Treatment is divided into several steps until 
exposing a gate oxide film 1 4 and for removing residue 
on the side wall of a gate electrode polycrystal silicon 
part 15 and the film 14. Plasma etching using gaseous 
hydrogen bromide (HBr) or mixed gas containing 
hydrogen bromide (HBr) is performed in at least one 
step in a former half and plasma etching using mixed gas 
of chloride (CI2) and oxide (02) is performed in at least 
one step in a latter half. 
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So CtLlc^b, pia'y-N'42t!B^JiJi:n?ay-h'4ifiS 
Sfi*^i: ?&rn!B$x -y ^^cr^gmz J; oT JfjfiSr 5 n'K 
■5^- h 'Oiji's i: «c S n ^.f^fiSW > U 3 >aj^>05x .y f - > ;f 

(D3^':>^>ifm&'.Zit^XX§l\rclsf). nmr-h'iUm 
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'M J: < r 7 :^ V p v X v p iiffj 



(4)$i;ri2 0 0 2-4 3 2 8 4 (P 2002-4 32 84A) 
6 

[0 0 2 7] ^m^Ax^^m 7 tt. 1; a >JiKs*sx 

'^^t^'M-mvi7izx^ti^:t>^mmi,c ^tz. 
°mn^i-iLm 11 It. mmt^mtisiz'i-x.. 
t ^m.t?>nmjnz ^-DX'mmf-m i ^mts 

10 [0 0 2 8] [*]l(c:W>i^©7'vXvx.yf->i^ 

nfi#^fi|;> 'J zj > Sx .y ^ > >/i!,i]x n^y- h 
^ - > ^ ^ t, ® T- & S o 
[0 0 2 9]S2(a), (b) j±, KJlcraj^i^nfe 
r7Xvx.v^>ir^R4^V,^ *S3(*:sK^^a«7<0> 
'J 3 >lt*lSII* r 7 X-7X .y 9^ > ^rjnx LXn S^- h 

(b) imxm<DWBX'&io 

[0 0 3 0] BI2 (a) . (b) (cibH^T. 1 Stii'-J 
=J>S«. 1 4Jiy-H?^b|JI. I5\tnm^m^il^ 

[0 0 3 1)-fLT, X7Xvx.yf^>irinXB5CDttJi 
ttv S2 (a) t:>j^**vSJ:-5{c. -> '/ 3 >J*tg 1 3 © 

-Sty- hggfbHji 1 4 mm^ti. f- h jgibfig 1 4 

~ymGS.mzyy(,i; 1 6ASisr/$*tTi,>stfflT. 03 
(a) {cr«J/n^nfemi:lsJi:m©*o-e*5„ 
[0 0 3 2] ^^;5Tn *«««{cj;Si6«JISl5Sia«lS:)^ 

1-S7'vXvxs;5^>^r;(,[jT.^ff-5IS{C, 1fl&©X5^>y 
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t J; ^ Tf;j ©SfSSfiKtiAs n sy- h IQ^S; 

>®(R1MAJSB 2 © X^ X VX ^ > i^JilS|(C;*if l_^-C(i^<2 
■9->r h-x.y^ASjg'feLaiMi'H'y-h'JlfS-'x'^-' 
> ^£ ffSfiK^ 5 C t As-C # i i: I > ^ Sj,j|t;(,$^ 5 , 
[Mificiin^a^B;]] 

tisf! 1 ] Ai^mizmmmmii^ngmjjmi^mrin 

e,ns X'7 Xvx -y •J^i' ^35ii*?©*5jig©eiS^if> 

[M 2 ] Ml (CM>i-«$ tit X^ xvx 'j^iy ^^^^^m 
I V #«3{4:jK ■> 'J a >Ji«ig5 « X V X vx .y ^ > iT- 



s 

t- ck o -C 7 V XVX .y -J- > dT'Q i: L . n ^ u^ftv ^ 

1 I'i^'l^S 

2 v-f 4^Di,S§?AS 

3 nmuii 

4 '.UW,- 

5 iSi^f} 

IMI] 




(6)^:;;: 2002-43284 (p 2002-4328 4 a; 
10 

6 ^-^H^ 

8 y^t^mmxm 

9 -^-r ^Di«!^3ira 

1 0 jti/iiiia ( R F ) / w '.Ufa 

1 2 ^;^^!?AS5 

13 •> U u >-Uftj 

1 5 n i' y 3 > SB ( n i^i^- h -^Jfi^ 4^ - 
10 » 

1 6 -77.^/ 

[M2] 



[02] 



1 s 




(SDInt.Cl.' 

H 0 1 L 21/3205 
29/43 



FI 
HO 1 L 



(7)^- 2002-43284 (P20C2-432S4A 



m)mr, m xi 

Oil 1 W- K*iiif/iUS#794§m H y 

(72)««g# iij^ inn: 

an m mrfjij?a#794stf!i n fi 



-A<^.i') 4M104 BBOl BB29 BB40 CC05 DD65 
0D86 DD71 G&IO GG14 GG16 
HH20 

5F004 BA14 CAOl DAOO 0A04 DA26 
DB02 DB08 DBIO DB17 DB18 
EA03 EA06 EA07 EA28 

5F033 HH04 HH07 HH15 HH17 HH18 
HH19 HH20 HH25 HH26 HH27 
HH28 HH29 HH32 HH33 HH34 
LL04 MMOS MM07 QQ08 QQ12 
QQ15 QQ21 QQ28 W06 XXOO 
XX21 



P,2002-043284,A [CLAIMS] . p^^^ ^ ^ ^.^ 

' * NOTICES* J_ — . U. i 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

irSsefy ^^^"^ translated by computer. So the translation may not reflect the original 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] It is the deposition film surface treatment approach which carries out processing processing of 
the silicon deposition film with a plasma etching system. Divide said processing processing into two or 
more steps are madeto perform it, and plasma-etching processing using the mixed gas which contains 
hydrogen bromide (HBr) gas or a hydrogen bromide (HBr) in at least one step of the first half in saTd 
two or more steps is performed. The deposition film surface treatment approach characterized by 

nn. !tTf '''"^"'!f^';f P'""'^^ "''"^ "^'^'^ Sas of chlorine (C12) and oxygen (02) in at least . 
one step ofthe second halfin said two or more steps. J6 v y 

[Claim 2] Said silicon deposition film is the deposition film surface treatment approach according to 
claim 1 characterized by being the thing of JUARU gate membrane structure which shares the film with 
wnich conductivity differs. 

[Claim 3] Said silicon deposition film is the deposition film surface treatment approach given in either 
fct:Tl^ *r^^^^^«"^5'* by b,^i"8 what has the silicide of a refractoiy metal or a refractoiy metal 
nlr.h J T . ^'f °^ u""' ^^^^^ (^2) is the deposition film surface ieatment 

ryp02)Tst^^^^^^^ 

[Claim 5] Said silicon deposition film is the deposition film surface treatment approach according to 
I^Tx^clVr^^Z^T^ '^."^^^ " P""^'P^ component, the thing which consists 

f nTnT/n . ' ?I ^^'^S °f silicon oxide, or the thing which made these the multilayer 

as an ingredient of the mask used in case processing processing is cairied out 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



pield of the Invention] This invention relates to the deposition film surface treatment approach of 
havmg been smtable for performing etching processing of the silicon deposition film on the front face of 
a semiconductor device especially using a plasma generator, with respect to the deposition film surface 
treatment approach; 
[0002] 

description of the Prior Art] Conventionally, in the production process of a semiconductor device 
down stream processing which carries out etching processing of the siUcon deposition film deposited on 
the processing processing on the front face of a semiconductor device, for example the front face of a 
semiconductor device, is included.. And usually the plasma etching system is used, the semiconductor 
device which should cany out etching processing is put in in a plasma etching system, and necessary 
etching processing is earned out to etching processing of this silicon deposition film in the plasma 
ambient atmosphere. F'aama 
[0003] In this case, the plasma etching system indicated by the U.S. Pat. No. 4,490 209 specification is 
known as what mmnly acquires high process tolerance to the plasma etching system used for the etching 

u ^""^ ^ semiconductor device. The plasma etching system indicated here is 
what added the hydrogen bromide (HBr) in the gas used as the plasma, and can cany out etching 
processmgof the silicon (Si) film which is the quality of a workpiece by having added the hydrogen ■ 
bromide (HBr) at an amsotropy. » / s 

[0004] By the way, the configuration of the semiconductor device which processes such high density 
mtormation in recent years in connection with various kinds of contents of infonnation having canied 
out densification is also the thing of the fine stmcture, and also about the large-scale integrated circuit 
tolerances requiVer ^^^^ '^'"''^ ^""^ ^ electrode are processed, high process 

[0005] In the semiconductor device of such the fine stmcture, to constitute the memory device 
exceeding 256MBit(s), it is necessary to fonn in 6nm or less the thickness of the gate oxide of each 
MOS transistor it is thin to the component of a memory device. And since such an MOS transistor 
becomes the relation of a trade-off of the selection ratio of an anisotropy and the gate oxide of a 
substrate, obtaining by etching processing is becoming very difficult 

[0006] It can come, simultaneously improvement in the speed and low-power-ization follow on being 
requested in a semiconductor device in recent years, and many CMOS devices which combined nMOS 
rr rr.nc f ^'/"^^^ t^.^^istor, and pMOS components, such as a pMOS transistor, are used 
Ihis CMOS device dopes p mold impurity in the polycrystalline silicon used as the gate electrode field 
by the side of pMOS, and is equipped with the so-called JUARU gate stmcture which doped n mold 
[S)07] Po^ycrystalhne silicon which serves as a gate electrode field in the nMOS side. 

[Problem(s) to be Solved by the Invention] when it has the complementary gate electrode with which the 
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gate electrode which differs in conductivity, i.e., p mold gate electrode, and n mold gate electrode were 
intermingled hke a CMOS device, in case the complementary gate electrode section is formed by 
etching, constraint of processing top versatility will arise so that a single conductive gate electrode 
section may be descnbed below compared with the case where 4s ** are formed in etching 
[0008] That is, if a lithography process is increased and p mold gate electrode field and n mold gate 
electrode field are formed by etching processing according to individual when forming a complementary 
gate electrode for example, the part down stream processing will increase and the whole manufacturing 
cost will come to increase^ For this reason, it is surely necessary to form p mold gate electrode field and 
n mold gate electrode field by coincidence etching processing. On the other hand, if p mold gate 
electrode field and n mold gate electrode field are formed by coincidence etching processing It compares 
witii the etch rate of p mold polycrystalline silicon part from which the etch rate of n mold 
polyciy stalline silicon part used as n mold gate electrode serves as p mold gate electrode Since it is 
large, The substrate gate oxide near the n mold gate electrode field comes to be early exposed Etching 
processing of the exposed gate oxide is carried out, the gate oxide of the processing part may become 
thin, or It may poke to the gate oxide of the processing part, an omission may arise, and side etch may 
occur in n mold gate electrode by which etching processing was carried out 
[0009] DrMmJ. (a) thru/or (d) carry out plasma-etching processing of the n mold polycrystalline 
silicon part by the known surface-preparation approach. In case n mold gate electrode pattern is 
obtained, it is the sectional view showing the change condition of n mold gate electrode pattern and the 
condition before processing, (b), or (d) of (a) is in the various conditions after processing In it The 
condition that (b) has an etch residue on gate oxide, and (c) show the condition that pokid the condition 

mn ' If' '"^'^ ^'^^ P^«^^^ ^'^i'^^- and the omission arose 

[0010] For n mo d polyciystalline silicon section in which a silicon substrate and 32 doped gate oxide 
and, as for 33, 31 doped n mold impurity, and 34, as for an etch residue and 36, in drawin_gi (a) thru/or 

d), a mask and 35 are [ side etch and 37 ] the gate oxide thrust omission sections 

[001 1] First, as the condition before plasma-etching processing is shown in drawing 3 (a), gate oxide 32 

fnrZ T ?f ' '"^^^^^^ ^ ^' ^'^^ " "^^^^ polycryslaMicon section 33 is 

fo med on gate oxide 32. Moreover, n mold gate electrode pattern formation section on n mold 
polycrystalline silicon section 3 3 is equipped with the mask 34 

S *f '"^f 'PP™''^^' ^^'^ plasma-etching processing is performed, the 
mixedgasofahydrogenbromide(HBr),chlorine(C12),andoxygen(02)isu as 
etching conditions 0.2 thru/or 4.0Pa, and microwave power by 400 thru/or lOOOW [ an etching total 

rn xture ra lo of the mixed gas, and the power value of high frequency bias, respectively, it has set up so 
that suitable plasma-etching processing may be performed 

[0013] However even if it sets up such etching conditions, it will be in various processing conditions 
which are descnbed below in many cases. 

S t^l^^ V^""^ draMS^l (b), although etching removal of the n mold polycrystalhne 
silicon section 33 of most except n mold gate electrode pattern (n mold polyciystalline silicon section 

fhI^.lt''fV^T'''^Tl^^^ '^'^ '"'^'^"^ °^ gate oxide 32, and corresponds to 

4e wearing field of a mask 34 is carried out, the etch residue 35 of n mold polycrystalline silicon 

mm ?f ? ^ ''•^ '^'g^t^y 'tarried out on gate oxide 32 remains 

I ^ ' processing condition in which side etch 36 went into processed n mold gate ■ 
electrode pattern as shown in the drawmg3 (c). Although etching removal of all the n mold 
polycrystalline silicon sections 33 except n mold gate electrode pattern (n mold polyciystalline silicon 
section 33 apphcable to tiie wearing field of a mask 34 is carried out Since protection of the side 
attachment wall of n mold gate electrode pattern is inadequate, etching removal of the n mold gate 
mm^? T?'f.™ near a junction field with gate oxide 32 is carried out, and side etch 36 is fon^ed 
0016] The 3rd is m the processing condition that ran in gate oxide 32 and the section 37 was formed as 
shown m tiie drawing 3 (d). Etching removal of all tiie n mold polycrystalline silicon sections 33 except 
n mold gate electrode pattern (n mold polyciystalline silicon section 33) applicable to the wearing field 
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of a mask 34 is not only carried out, but Since exposure of the gate oxide 32 of n mold gate electrode 
pattern circumference was early, sequential etching removal of the exposed gate oxide 32 will be carried 
out, It runs m gate oxide 32, and the section 37 is formed. 

^I""'' the etching conditions when performing plasma-etching processing were set up 
stnctly, It was difficult for the known surface-preparation approach to perform processing processing by 
necessary high process tolerance. ^ ^ 

[0018] Then in etching of a gate electrode pattern, when the gate oxide of a substrate is exposed it 
re^aces with the process at the time of etching, for example, the mixed gas of a hydrogen bromide 
(HBr), chlorine (C12) and oxygen (02), and a means to prevent the thnist omission of residue side etch 
or gate oxide is provided by carding out over etching using the mixed gas of a hydrogen bromide (HBr) 
TiZ^^^A w "^^n"? P^^^^si^^g performed using [ the flow rate of mixed gas ] 0.4 thiii/or 

LOkW, and bias power as 30 thru/or 40W for microwave power in this case using 100/5 (ml/min) and 
the processing pressure force as 1 .2Pa or more. v ' *um 

[0019] However, tiiis means had the problem that the processing pressure force of processing by the 

fV ^ ^^^'^ ^'""^^^ °^ysen (02) was high, and adhesion of the depository 

obj ect to the processing intenor of a room increased. 

[0020] In case this invention was made in view of such a technological background and the purpose 
carnes out processing processing of the silicon deposition film with a plasma generator, it is in offering 
the deposition film surface treatment approach which made it possible to be an anisotropy and to carry 
[002Tr^'^'"^ Processing of the silicon deposition film with high process tolerance. 

? *° '"^^ P"^P°^^' deposition filni surface treatment 
approach by this invention It is what carries out processing processing of the silicon deposition film with 
a plasma etching system. Divide processing processing into two or more steps, are made to perform it 
and plasma-etching processing using the mixed gas which contains hydrogen bromide (HBr) gas or a ' 
hydrogen bromide (HBr) m at least one step of the first half in two or more steps is performed A means 

^in^Pn nf ti^''^'"'^?.'",i?'°''''^ '''^"^ '^'''^^ of chlorine (C12) and oxygen (02) in at least 
one step ofthe second halfin two or more steps is provided v y 

'^^i'^*^ deposition film is exposed according to said 
means 1st [ using the mixed gas contaimng hydrogen bromide (HBr) gas or a hydrogen bromide (HBr) ] 
And^ft;?t P;ocessing IS performed. There is no etch residue by this 1st plasma etching processing 
f^n^^nZT hT " T^'^ fu^'^'i' P'"'"^ ^°"d^tion that ram in gate oxide a^d the section 
LStT n f ^'m f f *^«"bstrate ofthe silicon deposition film is exposed Since the side 
attachment wall of n mold gate electrode pattern is adsorbed, many resultants which performed 2nd 
hv thi? 9nHT t ^^^^^if ^ plasma-etching processing, and were acquired 

by his 2nd plasma-etching processing The side attachment wall of n mold gate electtode pattern is 

nSg^tratet^^^^^^^ 
[0023] 

rrfTrenclTa dfatLg^ Hereafter, the gestalt of operation of this invention is explained with 
[0024] Drawing 1 is the sectional view showing the outline ofthe configuration ofthe plasma etching 
Tm^ T u T""^ deposition film surface-preparation approach by this invention 
[0025] As shown in drawing 1 , a plasma etching system A vacuum housing 1 and the microwave 
installation aperture 2 which closes end side opening of a vacuum housing 1, The flueing opening 3 
arranged at the otiier end side of a vacuum housing 1, and the electt-omagnet 4 installed along witfi the 
peripheral face of a vacuum housing 1, The sample base 5 where it has been airanged inside a vacuum 
housing 1, and the insulator layer 6 was formed in the front face. The semiconductor device substrate 7 
used as the sample laid on the sample base 5, and the microwave induction 8 in which the end is 
carrying out termination by the microwave installation aperture 2, It consists ofthe microwave 
generation source 9 connected to the other end ofthe microwave induction 8, the high frequency (RF) 
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bias power supply 10 and adjustable DC power supply 1 1 which were connected conductively to the 
sample base 5, and gas induction 12 to which gas is introduced in a vacuum housing 1 . Moreover the 
plasma field P is formed m the interior of a vacuum housing 1 . 

[0026] In this case, as for the microwave installation aperture 2, the quality of the material consists of 
transparency matter of microwave (electromagnetic wave), such as a quartz and a ceramic The 
microwave outputted from the microwave generation source 9 passes along the microwave induction 8 
penetrates the microwave installation aperture 2, and is introduced into the interior of a vacuum housing 
1. The gas induction 12 introduces etching gas, such as halogen gas, into the interior of a vacuum 
housing 1 . Inside a vacuum housing 1 , microwave acts on this etching gas and the plasma field P by 
etching gas is formed. An electromagnet 4 generates a magnetic field in a vacuum housing 1 The 
magnetic field strength in the vacuum housing 1 which an electromagnet 4 generates is chosen so that it 
IS set as the microwave frequency introduced in the vacuum housing 1, and a value which causes 
resonance, for example, magnetic field strength may turn into about 0.0875T, when a microwave 
frequency is 2.45GHz. By being chosen as such magnetic field strength, cyclotron movement of the 
electron in ±e plasma field P resonates with a microwave frequency, microwave energy is efficiently 
supplied to Plasma P, and the plasma P of high density is formed. 

[0027] Etching processing of the silicon deposition film is carried out, and the semiconductor device 
substrate 7 is aid on the sample base 5. In this sample base 5, the insulator layer 6 which consists of a 
ceramic or polymer film is formed in the front face. The high frequency bias power supply 10 supplies 
high frequency bias to the sample base 5, and the ion which carries out incidence to the semiconductor 
device substrate 7 is accelerated. Moreover, adjustable DC power supply 1 1 give direct cuirent voltage 
to the sample base 5, and make the semiconductor device substrate 7 hold on the sample base 5 
according to the electrostatic force then generated. 

[0028] Here the actuation in the case of carrying out etching processing of the silicon deposition film of 
the semiconductor device substrate 7 is explained to drawingj. using the plasma etching system of 
Illustration. In this case, the silicon deposition film is n mold polycrystalline silicon which doped and 
tormed n mold impurity in polycrystalline silicon, carries out etching processing of this n mold 
. polycrystalline silicon, and obtains n mold gate electrode pattern. 
[0029] In case drawing 2 (a) and (b) cany out plasma-etching processing of the silicon deposition film 
ot the semiconductor device substrate 7 using the plasma etching system illustrated by drawing 1 and n 
mold gate electrode pattern is obtained, it is the sectional view showing the change condition of n mold 
gate electrode pattern, and (a) is in the condition before processing and (b) is in the condition after 
processing. 

[0030] In drawing 2 (a) and (b), n mold polycrystalline silicon section and n mold gate electrode pattern 
with which a silicon substrate and 14 doped gate oxide and, as for 15, 13 doped n mold impurity, and 16 

[003 1] And as the condition before plasma-etching processing is shown in drawing 2 (a), gate oxide 14 
IS formed in the whole surface of a silicon substrate 13, and n mold polyciystalline siUcon section 15 is 
formed on gate oxide 14, Moreover, it is the thing of the same configuration as the configuration which 
n mo d gate electrode pattern formation section on n mold polycrystalline silicon section 15 is equipped 
with the mask 16, and was illustrated by drawing 3 (a) 

[0032] By the way, in the deposition film surface-preparation approach by this invention in case 
plasma-etching processing to the silicon deposition film of the semiconductor device substrate 7 is 
performed, necessary plasma-etching processing is perf"ormed through two or more steps and it is 
divided into the 1st plasma-etching processing until gate oxide 14 is exposed with plasma-etching 
KnS^f il?' ^"""^ plasma-etching processing after gate oxide 14 is exposed 

[0033] The 1st plasma-etching processing In this case, hydrogen bromide (HBr) gas. Or it is plasma- 
etching processing using the mixed gas containing a hydrogen bromide (HBr). In this case the mixed 
gas of a hydrogen bromide (HBr), chlorine (C12), and oxygen (02) is used. For example, this 1st 
plasma-etching processing is performed until it sets 0.2-1. OPa and microwave power to 0 4-1 OkW it 
sets bias power to SOW for 70/30/3-5 (ml/min) and the processing pressure force and the great portion of 
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gate oxide 14 exposes a flow rate. When 1st plasma-etching processing is performed, halogen atom ion 
and radicals, such as a bromine (Br) and chlorine (C12), react with n mold polycrystalUne silicon 1 5 
etching processing advances, and, as for the field where it is not equipped with the mask 16 of n moid 
polycrystalline silicon section 15, n mold gate electrode pattern 15 is formed as a result of the 
processing. Although most resultants generated at the time of the 1st plasma-etching processing are 
exhausted, some resultants stick to the side attachment wall of n mold gate electrode pattern 15 In 
addition, in the 1st plasma-etching processing, the amount of adsorption of the resultant with which the 
hydrogen (H2) atom contained in a hydrogen bromide (HBr) sticks to the side attachment wall of n mold 
gate electrode pattern 15 is controlled. For this reason, since side etch may arise to n mold gate electrode 
pattern 1 5 although the etching workability of the perpendicular approach improves when mixing 
percentage of hydrogen bromide (HBr) gas is made high, it may be desirable to choose the mixing 
percentage of hydrogen bromide (HBr) gas suitably. 

[0034] Moreover, the 2nd plasma-etching processing is the plasma-etching processing which used the 
mixed gas of chlonne (C12) and oxygen (02), for example, it performs this 2nd plasma-etching 
processing until it sets 90/10 (ml/min) and the processing pressure force to 0.3-1 OPa it sets 0 4-1 OkW 
and bias wave power to 15W for microwave power and an etch residue is lost on gate oxide 14 in a flow 
rate. Since many of generated resultants stick to the side attachment wall of n mold gate electi-ode 
pattern 15 when 2nd plasma-etchiiig processing is performed, although the processing dimension of n 
mold gate electrode pattern 15 becomes large slightly, side etch does not arise to n mold gate electrode 
pattern 1 5 moreover, it runs in the gate oxide 14 of a substi-ate, the section is not formed in the case of 
removal ot an etch residue, and processing of an anisoti-opy is attained 

[0035] Consequently, as shown in drawing 2 (b), side etch does not arise to n mold gate electrode 
pattern 15, but it runs through the condition after plasma-etching processing in the gate oxide 14 of a 
substrate, and it will be [ there is no etch residue on the gate oxide 14 of a substrate, ] in the condition 
that the section is not formed, either, and will become processible [ an anisoti-opy ] 
[0036] As for the mixed gas of the chlorine (C12) used for this 2nd plasma-etching processing and 
0^5% ±Sor 30% ^^''^^^^ ^° ^'""'^^ "^^^ing percentage of oxygen (02) is 

[0037] On the other hand, although the component of a mask 16 does not contain the thing which uses 
carbon as a principal component, or carbon, even if ituses any, the same mask function can be 
demonstiated, but when what does not contain the carbon which consists of siUcon nitiide silicon oxide 
etc. is used, selectivity with the gate oxide 1 4 of a substrate becomes high 

[0038] In addition, although the silicon deposition film of the semiconductor device substrate 7 which 
cames out plasma-etching processing by the deposition film surface-preparation approach by this 
invention was the example which is the monolayer of n mold polycrystalline silicon section 1 5 in the 
aforementioned explanation The silicon deposition film set as the object of the deposition film surface 
ti-eatment approach by this invention What is JUARU gate membrane structiire when p mold dope field 
where it was not restricted to the example which is the monolayer of n mold polycrystalline silicon 
section 15, but the deposition film doped p mold impurity, and n mold dope field which doped n mold 
impunty are shared. On the silicon film, a timgsten (W), nickel (nickel), cobalt (Co), What carried out 
the laminating of refractoiy metal layers, such as titanium (Ti), molybdenum (Mo), and chromium (Cr) 

the layer which contains the nitiide of these metals as barrier film which prevents diffusion, Or ev^^ 
if It IS the sihcon film which has the silicide of these metals, it is possible to perform plasma-etching 
processing similarly. «- r © 

[0039] Moreover, there is no deposition film surface treatment approach by this invention, and it can 
make the same function attain with respect to the plasma production approach 
[0040] According to the gestalt of the above operation, it replaces witii the over etching processing by 
the mixed gas of the high hydrogen bromide (HBr) and oxygen (02) of the processing pressure force 
currendy performed conventionally. By performing over etching processing by the mixed gas of the low 
chlonne (C12) of the processing pressure force, and oxygen (02) the gate oxide of residue, side etch and 
a substiate ~ also running - while there is nothing and being able to perform etching processing ' 
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processing of high process tolerance in an anisotropy, adhesion of the depository object to a processing 
room can be lessened. r j 3 v ^^00x115 

[0041] 

Pffect of the Invention] As mentioned above, until the gate oxide of the substrate of the silicon 
deposition film is exposed according to the deposition film surface treatment approach of this invention 
1st L using tiie mixed gas containing hydrogen bromide (HBr) gas or a hydrogen bromide (HBr) ] 
plasma-etching processing is performed. There is no etch residue by this 1st plasma-etching processing 
And after it can form n mold gate electrode pattern in the condition that run in gate oxide aid the section 
IS not formed and the gate oxide of the substrate of the silicon deposition film is exposed Since the side 
attachment wall of n mold gate electrode pattern is adsorbed, many resultants which performed 2nd 
[using the mixed gas of chlorine (C12) and oxygen (02) ] plasma-etching processing, and were acquired 
by this 2nd plasma-etching processing The side attachment wall of n mold gate electrode pattern is 
protected to the 2nd plasma-etching processing, and it is effective in the ability to form n mold gate 
electrode pattern which side etch does not generate. 

[Translation done.] 
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TECHNICAL FIELD 



pield of the Invention] This invention relates to the deposition film surface treatment approach of 
having been suitable for performing etching processing of the silicon deposition film on the front face of 
a semiconductor device especially using a plasma generator, with respect to the deposition film surface 
treatment annrnar.h 



[Translation done.] 
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PRIOR ART 



Pescnption of the Pnor Art] Conventionally, in the production process of a semiconductor device 
down stream processing which carries out etching processing of the silicon deposition film deposited on 
the processing processing on the front face of a semiconductor device, for example the front face of a 
semiconductor device, is included. And usually the plasma etching system is used, the semiconductor 
device which should carry out etching processing is put in in a plasma etching system, and necessary 
etchmg processing is carried out to etching processing of this silicon deposition film in the plasma 
ambient atmosphere. h » 

[0003] In this case, the plasma etching system indicated by the U.S. Pat. No. 4,490,209 specification is 
known as what mainly acquires high process tolerance to the plasma etching system used for the etching 
processing on the front face of a semiconductor device. The plasma etching system indicated here is 
what added the hydrogen bromide (HBr) in the gas used as the plasma, and can cany out etching 
processing of the silicon (Si) film which is the quality of a workpiece by having added the hydrogen 
bromide (HBr) at an anisotropy. 

[0004] By the way, the configuration of the semiconductor device which processes such high density 
mtormaupn in recent years in connection with various kinds of contents of information having earned 
out densification is also the thing of the fine structure, and also about the large-scale integrated circuit 
(Lbl) tormed in a semiconductor device, in case wiring and an electrode are processed high process 
tolerance is required. ' s f 

[0005] In the semiconductor device of such the fine structure, to constitute the memory device 
exceeding 256MBit(s), it is necessary to form in 6nm or less the thickness of the gate oxide of each 
MOS transistor it is thin to the component of a memory device. And since such an MOS transistor 
becomes the relation of a trade-off of the selection ratio of an anisotropy and the gate oxide of a 
substrate, obtaining by etching processing is becoming very difficult 

[0006] It can come, simultaneously improvement in the speed and low-power-ization follow on being 
requested in a semiconductor device in recent years, and many CMOS devices which combined nMOS 
Tr^^x!^^.c'i" ^ "^^^ transistor, and pMOS components, such as a pMOS transistor, are used 
Ihis CMOS device dopes p mold impurity in the polycrystalline silicon used as the gate electrode field 
by the side of pMOS, and is equipped with the so-called JUARU gate structure which doped n mold 
impunty in the polycrystalhne silicon which serves as a gate electrode field in the nMOS side 
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EFFECT OF THE INVENTION 



Pflfect of the Invention] As mentioned above, until the gate oxide of the substrate of the silicon 
deposition film is exposed according to the deposition film surface treatment approach of this invention 
1 st L using the mixed gas containing hydrogen bromide (HBr) gas or a hydrogen bromide (HBr) ] 
plasma-etching processing is performed. There is no etch residue by this 1st plasma-etching processing 
And after it can form n mold gate electrode pattern in the condition that run in gate oxide and the section 
is not formed and the gate oxide of the substrate of the silicon deposition film is exposed Since the side 
attachment wall of n mold gate electrode pattern is adsorbed, many resultants which performed 2nd 
[using tiie mixed gas of chlorine (C12) and oxygen (02) ] plasma-etching processing, and were acquired 
by this 2nd plasma-etching processing The side attachment wall of n mold gate electrode pattern is 
protected to the 2nd plasma-etching processing, and it is effective in the ability to fonn n mold gate 
electrode pattern which side etch does not generate. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] when it has the complementary gate electrode with which the 
gate electrode which differs in conductivity, i.e., p mold gate electrode, and n mold gate electrode were 
intermmgled hke a CMOS device, in case the complementary gate electrode section is formed by 
etching, constraint of processing top versatility will arise so that a single conductive gate electrode 
section may be descnbed below compared with the case where 4s ** are formed in etching 
[0008] That is, if a lithography process is increased and p mold gate electrode field and n mold gate 
electrode field are formed by etching processing according to individual when forming a complementary 
gate electrode for example, the part down stream processing will increase and the whole manufacturing 
cost will come to increase. For this reason, it is surely necessary to form p mold gate electrode field and 
n mold gate electrode field by coincidence etching processing. On the other hand, if p mold gate 
electrode field and n mold gate electrode field are formed by coincidence etching processing It compares 
with the etch rate of p mold polycrystalline silicon part from which the etch rate of n mold 
polycry stalline sihcon part used as n mold gate electrode serves as p mold gate electrode Since it is 
large. The substrate gate oxide near the n mold gate electrode field comes to be early exposed Etching 
processing of the exposed gate oxide is carried out, the gate oxide of the processing part may become 
thin, or It may poke to the gate oxide of the processing part, an omission may arise, and side etch may 
occur in n mold gate electrode by which etching processing was carried out 
[0009] Drawing J. (a) thru/or (d) carry out plasma-etching processing of the n mold polycrystalline 
silicon part by the known surface-preparation approach. In case n mold gate electrode pattern is 
obtained, it is the sectional view showing the change condition of n mold gate electrode pattern and the 
condition before processing, (b), or (d) of (a) is in the various conditions after processing In it The 
condition that (b) has an etch residue on gate oxide, and (c) show the condition that poked the condition 
mn mT^ '''^^ f ^ ^"^^ ^° """^^ ^ate electrode pattern at gate oxide, and the omission arose 
[UU 10] For n mold polycrystalline silicon section in which a silicon substrate and 32 doped gate oxide 
and, as for 33, 3 1 doped n mold impurity, and 34, as for an etch residue and 36, in drawing 3 (a) thru/or 
(d), a mask and 35 are [ side etch and 37 ] the gate oxide thrust omission sections 
[001 1] First, as the condition before plasma-etching processing is shown in drawing 3 (a), gate oxide 32 
is formed in the whole surface of a silicon substrate 3 1, and n mold polycrystalline silicon section 33 is 
tormed on gate oxide 32. Moreover, n mold gate electrode pattern formation section on n mold 
polycrystalline silicon section 33 is equipped with the mask 34. 

[0012] In the known surface-preparation approach, in case plasma-etching processing is performed the 
mixed gas of a hydrogen bromide (HBr), chlorine (C12), and oxygen (02) is used. In this case as ' 
etching conditions 0.2 thru/or 4.0Pa, and microwave power by 400 thru/or lOOOW [ an etching total 
quantity of gas flow ] [ 50 thru/or 300 mL/min, and the processing pressure force ] By choosing the gas 
rnixture ratio of the mixed gas, and the power value of high frequency bias, respectively, it has set up so 
that suitable plasma-etching processing may be performed. 

[0013] However even if it sets up such etching conditions, it will be in various processing conditions 
which are descnbed below in many cases. 
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[0014] As the 1st is shown in the drawing 3 (b), although etching removal of the n mold polycrystalline 
silicon section 33 of most except n mold gate electrode pattern (n mold polycrystalline silicon section 
33) which IS in the processing condition which has an etch residue on gate oxide 32, and corresponds to 
the weanng field of a mask 34 is carried out, the etch residue 35 of n mold polycrystaUine silicon 
section 33 by which etching removal is not slightly carried out on gate oxide 32 remains. 
[00 1 5] The 2nd is in the processing condition in which side etch 36 went into processed n mold gate 
electrode pattern, as shown in the drawing 3 (c). Although etching removal of all the n mold 
polycrystalline silicon sections 33 except n mold gate electrode pattern (n mold polycrystalline silicon 
section 33) applicable to the wearing field of a mask 34 is carried out Since protection of the side 
attachment wall of n mold gate electrode pattern is inadequate, etching removal of the n mold gate 
electrode pattern near a junction field with gate oxide 32 is carried out, and side etch 36 is formed 
[0016] The 3rd is in the processing condition that ran in gate oxide 32 and the section 37 was fonned as 
shown in the drawing 3 (d). Etching removal of all the n mold polycrystalline silicon sections 33 except 
n mold gate electi-ode pattern (n mold polycrystalline silicon section 33) applicable to the wearing field 
of amask 34 is not only carried out, but Since exposure of the gate oxide 32 of n mold gate electrode 
pattern circumference was early, sequential etching removal of the exposed gate oxide 32 will be carried 
out, It runs in gate oxide 32, and the section 37 is formed. 

[0017] Thus, unless the etching conditions when performing plasma-etching processing were setup 
sti-ictly. It was difficult for the known surface-preparation approach to perform processing processing by 
necessary high process tolerance. 

[0018] Then, in etching of a gate electrode pattern, when the gate oxide of a substi-ate is exposed it 
replaces with the process at the time of etching, for example, the mixed gas of a hydrogen bromide 
(HBr), chlorine (C12), and oxygen (02), and a means to prevent the thrust omission of residue side etch 
or gate oxide is provided by carrying out over etching using the mixed gas of a hydrogen bromide (HBr) 
and oxygen (02). Over etching processing is performed using [ the flow rate of mixed gas ] 0.4 thru/or 
LOkW, and bias power as 30 thru/or 40W for microwave power in this case using 100/5 (ml/min) and 
the processing pressure force as 1 .2Pa or more. 

[0019] However, this means had the problem that the processing pressure force of processing by the 
mixed gas of a hydrogen bromide (HBr) and oxygen (02) was high, and adhesion of the depository 
object to the processing interior of a room increased. 

[0020] In case this invention was made in view of such a technological background and the purpose 
carnes out processing processing of the silicon deposition film with a plasma generator it is in offering 
the deposition film surface ti-eatinent approach which made it possible to be an anisofropy and to carry 
out processing processing of the silicon deposition film with high process tolerance 
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MEANS ^ ^— — ^,_„„_ 



a^orrch hv th^^^^ the Problem] In order to attam said purpose, the deposition film surface treatment 
approach by this mvention It is what carnes out processing processing of the silicon deposition film with 
a plasma etching system. Divide processing processing into two or more steps, are made to perform iT 
ZirlZ^t f^JSS'^'^^^^^^ '^''"^ ^^''^ '^^'^^^"^ l^yd^oge^ I'romide (HBr) gas or a ' 

to ne Z '''P °^ ^t^P« is P^^ormil A means 

InH^n f.'"?.^''^'''''"^ "''"^ ""^'^ of chlorine (C12) and oxygen (02) in at least 

one step ofthe second halfm two or more steps is provided y& y J 

[0022] Until the gate oxide of the substrate ofthe silicon deposition film is exposed according to said 
means 1st [ using the mixed gas containing hydrogen bromide (HBr) gas or a hydrogen bromkle (HBr) ] 
plasma-etching processing is performed. There is no etch residue by this 1st plasma etching processing 
And after it can form n mold gate electrode pattern in the condition that run in gate oxide aSd the se^Son 
^t^H^Z ^^l^" '"'^^ t^s-bstrate ofthe silicon deposition film is exposed Since the s de 
attachment wall of n mold gate electrode pattem is adsorbed, many resultants which performed 2nd 
bv thif 7 hT ^ J plasma-etching processing and were acquired 
orotted to^^^^^^^^ Tr^'"^ '"^^^"^^"^ °^ ^'^^ g^t^ ^l^'^t^^de pattern is' 

[0023] 

rTfTrenc^o'^ltL^^^^^^ 

[0024] Drawing 1 is the sectional view showing the outline ofthe configuration ofthe plasma etching 
onA^ ri ''^^T''^ the deposition film surface-preparation approach by this invention ^ 
Sltntn^/r" ' plasma etching system A vacuum housing 1 and the microwave 

installation aperture 2 which closes end side opening of a vacuum housing 1 , The flueing opening 3 
3? ff °P """^ ''^l °f ^ ^^^"""^ 1' and the electromagnet 4 installed ilong wil the 

penpheral face of a vacuum housing 1, The sample base 5 where it has been airanged inside a vacuum 

td af ti^Taln^^^ ' 7u ''T' f ''''' semiconductor device substi^l T 

used as the sample laid on the sample base 5, and the microwave induction 8 in which the end is 
carrying out termination by the microwave installation aperture 2, It consists ofthe microwave 
generation source 9 connected to the other end ofthe microwave induction 8, the high frequency (RF) 
^as power supply 10 and adjustable DC power supply 1 1 which were connected conductively to Te 
fi. H P Sas mduction 12 to which gas is introduced in a vacuum housing 1. Moreover, the 
plasma field P is formed in the interior of a vacuum housing 1 

'T' ''/°' "^^"'■^T''^ installation aperture 2, the quality ofthe material consists of 
ti-ansparency matter of microwave (electromagnetic wave), such as a quari and a ceramic The 
ZZr^r^""'^ ™ microwave generation source 9 passes along the microwave induction 8 
rZT. the "lie ^ 2, and is intioduced into the interior of a vacuum housing 

1. The gas induction 12 inti-oduces etching gas, such as halogen gas, into the interior of a vacuum ^ 
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housing 1. Inside a vacuum housing 1, microwave acts on this etching gas and the plasma field P by 
etching ga^s is formed. An electromagnet 4 generates a magnetic field in a vacuum housing 1 The 
magnetic field strength in the vacuum housing 1 which an electromagnet 4 generates is chosen so that it 
IS set as the microwave frequency introduced in the vacuum housing 1, and a value which causes 
resonance, for example, magnetic field strength may turn into about 0.0875T, when a microwave 
frequency is 2.45GHz. By being chosen as such magnetic field strength, cycldtron movement of the 
electron in the plasma field P resonates with a microwave frequency, microwave energy is efficiently 
supplied to Plasma P, and the plasma P of high density is formed. 

[0027] Etching processing of the silicon deposition film is carried out, and the semiconductor device 
substrate 7 is aid on tiie sample base 5. In this sample base 5, the insulator layer 6 which consists of a 
ceraniic or polymer film is formed in the front face. The high frequency bias power supply 10 supplies 
high frequency bias to the sample base 5, and the ion which carries out incidence to the semiconductor 
device substrate 7 is accelerated. Moreover, adjustable DC power supply 1 1 give direct cuirent voltage 
to the sample base 5, and make the semiconductor device substrate 7 hold on the sample base 5 
according to the electrostatic force then generated. 

[0028] Here the actuation in the case of carrying out etching processing of the silicon deposition film of 
tiie semiconductor device substrate 7 is explained to drawing 1 using the plasma etching system of 
Illustration. In this case, the silicon deposition film is n mold polyciystalline silicon which doped and 
termed n mold impurity in polyciystalline sihcon, carries out etching processing of this n mold 
polycrystalline silicon, and obtains n mold gate electrode pattern 

[0029] In case drawing 2 (a) and (b) carry out plasma-etching processing of the silicon deposition film 
ot the semiconductor device substrate 7 using the plasma etching system illustrated by drawing 1 and n 
mold gate electrode pattern is obtained, it is the sectional view showing the change condition of n mold 
gate electrode pattern, and (a) is in the condition before processing and (b) is in the condition after 
processing. 

[0030] In drawing 2 (a) and (b), n mold polycrystalline silicon section and n mold gate electrode pattern 
I^e misks ^ ^ ^^^^^ ^°P'^ " "^^^'^ impurity, and 16 

[003 1] And as the condition before plasma-etching processing is shown in drawing 2 (a), gate oxide 14 
IS formed in the whole surface of a silicon substrate 13, and n mold polyciyl^aUkt^l con section 1^^ 
formed on gate oxide 14. Moreover, it is the thing of the same confi^ration as the configuration which 
l^h lt^T. f P^"^^?; f°""^tion section on n mold polycrystalline sihcon section 15 is equipped 
mm the mask 1 6, and was illustrated by drawing 3 (a) 

[0032] By tiie way, in the deposition film surface-preparation approach by this invention, in case 
plasma-etching processing to the silicon deposition film of the semiconductor device substrate 7 is 
performed, necessary plasma-etching processing is performed through two or more steps and it is 
divided into the 1st plasma-etching processing until gate oxide 14 is exposed with plasma-etching 
mm^i X?' plasma-etching processing after gate oxide 14 is exposed. 

[0033] The 1st plasma-etching processing In this case, hydrogen bromide (HBr) gas Or it is plasma- 
f!.]^irr''''^u'%'^'rZ^^ ?f ' containing a hydrogen bromide (HBr). In this case, the mixed 
gas of a hydrogen bromide (HBr), chlorine (C12), and oxygen (02) is used. For example this 1st 
plasma-etching processing is performed until it sets 0.2-l.OPa and microwave power to 6 4-1 OkW it 
sets bias power to 30W for 70/30/3-5 (ml/min) and the processing pressure force and the great portion of 
Ld °H V T''' l^'^ ^'f 1st plasma-etching processing is performed, halogen ftom ion 
^ch na nr ' ''''' " ^^^^ polyciystailine silicon 15 

etching processmg advances, and, as for the field where it is not equipped with the mask 16 of n mo d 
polycrystalline silicon section 15, n mold gate electrode pattern 15 is formed as a result of the 
processing. Although most resultants generated at the time of the 1st plasma-etching processing are 
exhausted, some resultants stick to the side attachment wall of n mold gate electrode pattern 15 In 
tdT^r!^n^^ l'^ plasma-etching processing, the amoum of adsorption of the resultant with which the 
hydrogen (H2) atom contained m a hydrogen bromide (HBr) sticks to the side attachment wall of n mold 
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gate electode pattern 15 is controUed. For this reason, since side etch may arise to n mold gate electrode 
pattern 15 altiliough the etching workability of the perpendicular approach improves when mixing 
percentage of hydrogen bromide (HBr) gas is made high, it may be desirable to choose the mixiim 
percentage of hydrogen bromide (HBr) gas suitably. 

[0034] Moreover, the 2nd plasma-etching processing is the plasma-etching processing which used the 
mixed gas of chlorine (C12) and oxygen (02), for example, it performs this 2nd plasma-etching 
processing until it sets 90/10 (ml/min) and the processing pressure force to 0.3-l.OPa it sets 0 4-1 OkW 
and bias wave power to 1 5W for microwave power and an etch residue is lost on gate oxide 14 in a flow 
rate. Since many of generated resultants stick to the side attachmem wall of n mold gate electrode 
pattern 15 when 2nd plasma-etching processing is performed, although the processing dimension of n 
mold gate electrode pattern 15 becomes large slightly, side etch does not arise to n mold gate electrode 
pattern 1 5 moreover, it runs in the gate oxide 14 of a substrate, the section is not fonned in the case of 
removal ot an etch residue, and processing of an anisotropy is attained 

[0035] Consequently, as shown in drawing 2 (b), side etch does not arise to n mold gate electrode 
pattern 15, but it runs through the condition after plasma-etching processing in the gate oxide 14 of a 
substrate, and it will be [ there is no etch residue on the gate oxide 14 of a substrate, ] in the condition 
tnat the section is not formed, either, and will become processible [ an anisotropy ] 
[0036] As for the mixed gas of the chlorine (C12) used for this 2nd plasma-etching processing and 
O^fthSor 30% "^^'""^^^^ "^'^^'^ ^'''"^ percentage of oxyg;n (02) is 

[0037] On the other hand, although the component of a mask 16 does not contain the thing which uses 
carbon as a principal component, or carbon, even if it uses any, the same mask function can be 
demonstrated, but when what does not contain the carbon which consists of silicon nitride, silicon oxide 
etc. IS used, selectivity with the gate oxide 14 of a substrate becomes high 

[0038] In addition, although the silicon deposition film of the semiconductor device substrate 7 which 
cames out plasma-etching processing by the deposition film surface-preparation approach by this 
invention was the example which is the monolayer of n mold polycrystalline silicon section 15 in the 
^orementioned explanation The silicon deposition film set as the object of the deposition film surface 
treatment approach by this invention What is JUARU gate membrane structure when p mold dope field 
where it was not restricted to the example which is the monolayer of n mold polycrystalline silicon 
section 15, but the deposition film doped p mold impurity, and n mold dope field which doped n mold 
impunty are shared. On the silicon film, a tungsten (W), nickel (nickel), cobalt (Co), What carried out 
fee laminating of refractory metal layers, such as titanium (Ti), molybdenum (Mo), and chromium (Cr) 
^d the layer which contains the mtnde of these metals as hairier film which prevents diffusion Or even 
if It IS the sihcon film which has the silicide of these metals, it is possible to perform plasma-etching 
processing similarly. t- t- & 

[0039] Moreover, there is no deposition film surface treatment approach by this invention and it can 
make the same function attain with respect to the plasma production approach 
[0040] According to the gestalt of the above operation, it replaces with the over etching processing by 
the mixed gas of the high hydrogen bromide (HBr) and oxygen (02) of the processing pressure force 
currently performed conventionally. By performing over etching processing by the mixed gas of the low 
chlonne (C12) of the processing pressure force, and oxygen (02) the gate oxide of residue, side etch and 
a substrate - also running ~ while there is nothing and being able to perform etching processing ' 
processing of high process tolerance in an anisotropy, adhesion of the depository object to a processing 
room can be lessened. ° 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing Ij it is the sectional view showing the outline of the configuration of the plasma etching 
system used for enforcing the deposition film surface-preparation approach by this invention 

^ plasma-etching processing of the silicon deposition film of a semiconductor device 
IS earned out and n mold gate electrode pattern is obtained using the plasma etching system illustrated 
by drawmg l it is the sectional view showing the change condition of n mold gate electrode pattern 
IDrawingS] In case plasma-etching processing of the n mold polycrystalline silicon part is carried out 
by the known surface-preparation approach and n mold gate electrode pattern is obtained it is the 
sectional view showing the change condition of n mold gate electrode pattern 
[Description of Notations] 

1 Vacuum Housing 

2 Microwave Installation Aperture 

3 Flueing Opening 

4 Electromagnet 

5 Sample Base 

6 Insulator Layer 

7 Semiconductor Device Substrate (Sample) 

8 Microwave Induction 

9 Microwave Generation Source 

1 0 High Frequency (RF) Bias Power Supply 

12 Gas Induction 

13 Silicon Substrate 

14 Gate Oxide 

1 5 N Mold Polycrystalline Silicon Section (N Mold Gate Electrode Pattern) 

16 Mask ^ 
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DRAWINGS 



[Drawing 1] 
[01] 




[Drawing 3] 
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